
San Bernardino County, California, Mojave River Area

105—BRYMAN LOAMY FINE SAND, 0 TO 2 PERCENT 
SLOPES

Map Unit Setting
National map unit symbol: hkr9
Elevation: 2,800 to 3,200 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 63 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Bryman and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Bryman

Setting
Landform: Fan remnants
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 9 inches: loamy fine sand
H2 - 9 to 12 inches: sandy loam
H3 - 12 to 32 inches: sandy clay loam
H4 - 32 to 46 inches: sandy loam
H5 - 46 to 99 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high (0.20 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.9 

inches)

Map Unit Description: BRYMAN LOAMY FINE SAND, 0 TO 2 PERCENT SLOPES---San 
Bernardino County, California, Mojave River Area

Soil 105 Holly Street, Adelanto CA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/17/2021
Page 1 of 2



Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: R030XF012CA - Sandy
Hydric soil rating: No

Minor Components

Cajon
Percent of map unit: 5 percent
Hydric soil rating: No

Helendale
Percent of map unit: 5 percent
Hydric soil rating: No

Mohave variant
Percent of map unit: 5 percent
Hydric soil rating: No

Bryman, gravelly surface
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Bernardino County, California, Mojave River Area
Survey Area Data: Version 13, Sep 13, 2021

Map Unit Description: BRYMAN LOAMY FINE SAND, 0 TO 2 PERCENT SLOPES---San 
Bernardino County, California, Mojave River Area

Soil 105 Holly Street, Adelanto CA
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San Bernardino County, California, Mojave River Area

112—CAJON SAND, 0 TO 2 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrj
Elevation: 1,800 to 3,200 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 180 to 290 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cajon and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Cajon

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 7 inches: sand
H2 - 7 to 25 inches: sand
H3 - 25 to 45 inches: gravelly sand
H4 - 45 to 60 inches: stratified sand to loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: R030XF012CA - Sandy
Hydric soil rating: No

Map Unit Description: CAJON SAND, 0 TO 2 PERCENT SLOPES---San Bernardino County, 
California, Mojave River Area

Soil 112 Holly Street, Adelanto CA

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/17/2021
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San Bernardino County Rational Hydrology Program 

 

(Hydrology Manual Date - August 1986) 

 

CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2018 Version 9.0 

Rational Hydrology Study        Date: 12/17/21 

------------------------------------------------------------------------ 

25 year, 1 hour storm 
210046 Undeveloped 

AMC II 
 

------------------------------------------------------------------------ 

 

 

Program License Serial Number 6434 

 

------------------------------------------------------------------------ 

*********   Hydrology Study Control Information ********** 

 

------------------------------------------------------------------------ 

Rational hydrology study storm event year is    25.0 

Computed rainfall intensity: 

Storm year =    25.00   1 hour rainfall =     0.766 (In.) 

Slope used for rainfall intensity curve b =  0.7000 

Soil antecedent moisture condition (AMC) = 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        0.000 to Point/Station        1.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 67.00 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   242.110(Ft.) 

 Top (of initial area) elevation =  2995.210(Ft.) 

 Bottom (of initial area) elevation =  2989.820(Ft.) 

 Difference in elevation =     5.390(Ft.) 

 Slope =    0.02226  s(%)=       2.23 

 TC = k(0.525)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =   10.098 min. 

 Rainfall intensity =      2.667(In/Hr) for a    25.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.705 

 Subarea runoff =      2.800(CFS) 

 Total initial stream area =        1.490(Ac.) 

 Pervious area fraction = 1.000 

 Initial area Fm value =    0.578(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Upstream point elevation =  2989.820(Ft.) 

 Downstream point elevation =  2986.290(Ft.) 

 Channel length thru subarea  =   443.320(Ft.) 

 Channel base width =   14.000(Ft.) 

 Slope or 'Z' of left channel bank =  50.000 

 Slope or 'Z' of right channel bank =  50.000 

 Estimated mean flow rate at midpoint of channel =      4.409(CFS) 

 Manning's 'N'    = 0.033 

 Maximum depth of channel  =    1.000(Ft.) 

 Flow(q) thru subarea =      4.409(CFS) 



 Depth of flow =   0.183(Ft.), Average velocity =   1.038(Ft/s) 

 Channel flow top width =   32.331(Ft.) 

 Flow Velocity =    1.04(Ft/s) 

 Travel time  =    7.12 min. 

 Time of concentration =   17.22 min. 

 Critical depth =      0.125(Ft.) 

  Adding area flow to channel 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 67.00 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr) 

 Rainfall intensity =      1.836(In/Hr) for a    25.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.616 

 Subarea runoff =      3.129(CFS) for    3.750(Ac.) 

 Total runoff =      5.930(CFS)  

 Effective area this stream =        5.24(Ac.) 

 Total Study Area (Main Stream No. 1) =        5.24(Ac.) 

 Area averaged Fm value =    0.578(In/Hr) 

 Depth of flow =   0.213(Ft.), Average velocity =   1.128(Ft/s) 

 Critical depth =      0.147(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 1 

 Stream flow area =      5.240(Ac.) 

 Runoff from this stream =      5.930(CFS) 

 Time of concentration =   17.22 min. 

 Rainfall intensity =     1.836(In/Hr) 

 Area averaged loss rate (Fm) =    0.5783(In/Hr) 

 Area averaged Pervious ratio (Ap) = 1.0000 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        3.000 to Point/Station        4.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 67.00 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   230.900(Ft.) 

 Top (of initial area) elevation =  2993.910(Ft.) 

 Bottom (of initial area) elevation =  2988.050(Ft.) 

 Difference in elevation =     5.860(Ft.) 

 Slope =    0.02538  s(%)=       2.54 

 TC = k(0.525)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    9.652 min. 

 Rainfall intensity =      2.752(In/Hr) for a    25.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.711 

 Subarea runoff =      2.700(CFS) 

 Total initial stream area =        1.380(Ac.) 

 Pervious area fraction = 1.000 

 Initial area Fm value =    0.578(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Upstream point elevation =  2988.050(Ft.) 



 Downstream point elevation =  2985.110(Ft.) 

 Channel length thru subarea  =   470.510(Ft.) 

 Channel base width =   14.000(Ft.) 

 Slope or 'Z' of left channel bank =  50.000 

 Slope or 'Z' of right channel bank =  50.000 

 Estimated mean flow rate at midpoint of channel =      3.948(CFS) 

 Manning's 'N'    = 0.033 

 Maximum depth of channel  =    1.000(Ft.) 

 Flow(q) thru subarea =      3.948(CFS) 

 Depth of flow =   0.184(Ft.), Average velocity =   0.923(Ft/s) 

 Channel flow top width =   32.434(Ft.) 

 Flow Velocity =    0.92(Ft/s) 

 Travel time  =    8.50 min. 

 Time of concentration =   18.15 min. 

 Critical depth =      0.117(Ft.) 

  Adding area flow to channel 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 67.00 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.578(In/Hr) 

 Rainfall intensity =      1.769(In/Hr) for a    25.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.606 

 Subarea runoff =      2.400(CFS) for    3.380(Ac.) 

 Total runoff =      5.100(CFS)  

 Effective area this stream =        4.76(Ac.) 

 Total Study Area (Main Stream No. 1) =       10.00(Ac.) 

 Area averaged Fm value =    0.578(In/Hr) 

 Depth of flow =   0.210(Ft.), Average velocity =   0.991(Ft/s) 

 Critical depth =      0.135(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 2 

 Stream flow area =      4.760(Ac.) 

 Runoff from this stream =      5.100(CFS) 

 Time of concentration =   18.15 min. 

 Rainfall intensity =     1.769(In/Hr) 

 Area averaged loss rate (Fm) =    0.5783(In/Hr) 

 Area averaged Pervious ratio (Ap) = 1.0000 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        6.000 to Point/Station        7.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 0.200 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.800 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 82.20 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.332(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   241.110(Ft.) 

 Top (of initial area) elevation =  2993.800(Ft.) 

 Bottom (of initial area) elevation =  2987.210(Ft.) 

 Difference in elevation =     6.590(Ft.) 

 Slope =    0.02733  s(%)=       2.73 

 TC = k(0.525)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    9.676 min. 

 Rainfall intensity =      2.747(In/Hr) for a    25.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.791 

 Subarea runoff =      2.239(CFS) 

 Total initial stream area =        1.030(Ac.) 



 Pervious area fraction = 1.000 

 Initial area Fm value =    0.332(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        7.000 to Point/Station        8.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Upstream point elevation =  2987.210(Ft.) 

 Downstream point elevation =  2983.600(Ft.) 

 Channel length thru subarea  =   358.660(Ft.) 

 Channel base width =   14.000(Ft.) 

 Slope or 'Z' of left channel bank =  50.000 

 Slope or 'Z' of right channel bank =  50.000 

 Estimated mean flow rate at midpoint of channel =      4.984(CFS) 

 Manning's 'N'    = 0.033 

 Maximum depth of channel  =    1.000(Ft.) 

 Flow(q) thru subarea =      4.984(CFS) 

 Depth of flow =   0.184(Ft.), Average velocity =   1.169(Ft/s) 

 Channel flow top width =   32.382(Ft.) 

 Flow Velocity =    1.17(Ft/s) 

 Travel time  =    5.11 min. 

 Time of concentration =   14.79 min. 

 Critical depth =      0.134(Ft.) 

  Adding area flow to channel 

 UNDEVELOPED (poor cover) subarea            

 Decimal fraction soil group A = 0.200 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.800 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 82.20 

 Pervious ratio(Ap) = 1.0000     Max loss rate(Fm)=     0.332(In/Hr) 

 Rainfall intensity =      2.042(In/Hr) for a    25.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.754 

 Subarea runoff =      5.423(CFS) for    3.950(Ac.) 

 Total runoff =      7.662(CFS)  

 Effective area this stream =        4.98(Ac.) 

 Total Study Area (Main Stream No. 1) =       14.98(Ac.) 

 Area averaged Fm value =    0.332(In/Hr) 

 Depth of flow =   0.229(Ft.), Average velocity =   1.318(Ft/s) 

 Critical depth =      0.170(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        7.000 to Point/Station        8.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 1 in normal stream number 3 

 Stream flow area =      4.980(Ac.) 

 Runoff from this stream =      7.662(CFS) 

 Time of concentration =   14.79 min. 

 Rainfall intensity =     2.042(In/Hr) 

 Area averaged loss rate (Fm) =    0.3320(In/Hr) 

 Area averaged Pervious ratio (Ap) = 1.0000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1      5.93     5.240     17.22    0.578      1.836 

 2      5.10     4.760     18.15    0.578      1.769 

 3      7.66     4.980     14.79    0.332      2.042 

 Qmax(1) = 

     1.000 *    1.000 *     5.930) + 

     1.056 *    0.948 *     5.100) + 

     0.880 *    1.000 *     7.662) + =      17.777 

 Qmax(2) = 

     0.947 *    1.000 *     5.930) + 

     1.000 *    1.000 *     5.100) + 



     0.840 *    1.000 *     7.662) + =      17.154 

 Qmax(3) = 

     1.164 *    0.859 *     5.930) + 

     1.229 *    0.815 *     5.100) + 

     1.000 *    1.000 *     7.662) + =      18.698 

 

 Total of 3 streams to confluence: 

 Flow rates before confluence point: 

        5.930       5.100       7.662 

 Maximum flow rates at confluence using above data: 

        17.777       17.154       18.698 

 Area of streams before confluence: 

         5.240        4.760        4.980 

 Effective area values after confluence: 

        14.734       14.980       13.360 

 Results of confluence: 

 Total flow rate =     18.698(CFS) 

 Time of concentration =    14.790 min. 

 Effective stream area after confluence =     13.360(Ac.) 

 Study area average Pervious fraction(Ap) =  1.000 

 Study area average soil loss rate(Fm) =    0.496(In/Hr) 

 Study area total (this main stream) =      14.98(Ac.) 

 End of computations, Total Study Area =           14.98 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 Note: These figures do not consider reduced effective area  

 effects caused by confluences in the rational equation.  

 

 Area averaged pervious area fraction(Ap) = 1.000  

 Area averaged SCS curve number =  72.1 

 

 



  

San Bernardino County Rational Hydrology Program 

 

(Hydrology Manual Date - August 1986) 

 

CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2018 Version 9.0 

Rational Hydrology Study        Date: 12/13/21 

------------------------------------------------------------------------ 

10-year 1-hr storm 
Developed project 210046 

AMC II 
 

------------------------------------------------------------------------ 

 

 

Program License Serial Number 6434 

 

------------------------------------------------------------------------ 

*********   Hydrology Study Control Information ********** 

 

------------------------------------------------------------------------ 

Rational hydrology study storm event year is    10.0 

Computed rainfall intensity: 

Storm year =    10.00   1 hour rainfall =     0.603 (In.) 

Slope used for rainfall intensity curve b =  0.7000 

Soil antecedent moisture condition (AMC) = 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        0.000 to Point/Station        1.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   289.000(Ft.) 

 Top (of initial area) elevation =  2994.330(Ft.) 

 Bottom (of initial area) elevation =  2990.170(Ft.) 

 Difference in elevation =     4.160(Ft.) 

 Slope =    0.01439  s(%)=       1.44 

 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    8.763 min. 

 Rainfall intensity =      2.318(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.710 

 Subarea runoff =      0.938(CFS) 

 Total initial stream area =        0.570(Ac.) 

 Pervious area fraction = 0.500 

 Initial area Fm value =    0.489(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2990.170(Ft.) 

 End of street segment elevation =  2987.900(Ft.) 

 Length of street segment  =   494.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  30.000(Ft.) 

 Distance from crown to crossfall grade break  =  28.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 



 Slope from curb to property line (v/hz) =   0.025 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      1.740(CFS) 

 Depth of flow =   0.302(Ft.), Average velocity =   1.517(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  10.372(Ft.) 

 Flow velocity =   1.52(Ft/s) 

 Travel time =    5.43 min.     TC =   14.19  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Rainfall intensity =      1.654(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.634 

 Subarea runoff =      1.547(CFS) for    1.800(Ac.) 

 Total runoff =      2.486(CFS)  

 Effective area this stream =        2.37(Ac.) 

 Total Study Area (Main Stream No. 1) =        2.37(Ac.) 

 Area averaged Fm value =    0.489(In/Hr) 

 Street flow at end of street =      2.486(CFS) 

 Half street flow at end of street =      2.486(CFS) 

 Depth of flow =   0.334(Ft.), Average velocity =   1.653(Ft/s) 

 Flow width (from curb towards crown)=  11.968(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        2.000 to Point/Station        3.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2987.900(Ft.) 

 End of street segment elevation =  2986.400(Ft.) 

 Length of street segment  =   372.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.025 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      3.220(CFS) 

 Depth of flow =   0.367(Ft.), Average velocity =   1.676(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  13.603(Ft.) 

 Flow velocity =   1.68(Ft/s) 

 Travel time =    3.70 min.     TC =   17.89  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Rainfall intensity =      1.407(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.587 



 Subarea runoff =      1.396(CFS) for    2.330(Ac.) 

 Total runoff =      3.882(CFS)  

 Effective area this stream =        4.70(Ac.) 

 Total Study Area (Main Stream No. 1) =        4.70(Ac.) 

 Area averaged Fm value =    0.489(In/Hr) 

 Street flow at end of street =      3.882(CFS) 

 Half street flow at end of street =      3.882(CFS) 

 Depth of flow =   0.388(Ft.), Average velocity =   1.754(Ft/s) 

 Flow width (from curb towards crown)=  14.635(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        3.000 to Point/Station        4.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Upstream point elevation =  2986.400(Ft.) 

 Downstream point elevation =  2985.700(Ft.) 

 Channel length thru subarea  =   183.000(Ft.) 

 Channel base width =    3.000(Ft.) 

 Slope or 'Z' of left channel bank =   0.000 

 Slope or 'Z' of right channel bank =   0.000 

 Estimated mean flow rate at midpoint of channel =      4.390(CFS) 

 Manning's 'N'    = 0.015 

 Maximum depth of channel  =    0.670(Ft.) 

 Flow(q) thru subarea =      4.390(CFS) 

 Depth of flow =   0.472(Ft.), Average velocity =   3.097(Ft/s) 

 Channel flow top width =    3.000(Ft.) 

 Flow Velocity =    3.10(Ft/s) 

 Travel time  =    0.98 min. 

 Time of concentration =   18.88 min. 

 Critical depth =      0.406(Ft.) 

  Adding area flow to channel 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Rainfall intensity =      1.355(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.575 

 Subarea runoff =      0.942(CFS) for    1.490(Ac.) 

 Total runoff =      4.824(CFS)  

 Effective area this stream =        6.19(Ac.) 

 Total Study Area (Main Stream No. 1) =        6.19(Ac.) 

 Area averaged Fm value =    0.489(In/Hr) 

 Depth of flow =   0.503(Ft.), Average velocity =   3.196(Ft/s) 

 Critical depth =      0.430(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2985.700(Ft.) 

 End of street segment elevation =  2984.100(Ft.) 

 Length of street segment  =   397.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  30.000(Ft.) 

 Distance from crown to crossfall grade break  =  28.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.025 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 



 Estimated mean flow rate at midpoint of street =      5.037(CFS) 

 Depth of flow =   0.419(Ft.), Average velocity =   1.870(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  16.195(Ft.) 

 Flow velocity =   1.87(Ft/s) 

 Travel time =    3.54 min.     TC =   22.41  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Rainfall intensity =      1.201(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.534 

 Subarea runoff =      0.350(CFS) for    1.880(Ac.) 

 Total runoff =      5.174(CFS)  

 Effective area this stream =        8.07(Ac.) 

 Total Study Area (Main Stream No. 1) =        8.07(Ac.) 

 Area averaged Fm value =    0.489(In/Hr) 

 Street flow at end of street =      5.174(CFS) 

 Half street flow at end of street =      5.174(CFS) 

 Depth of flow =   0.422(Ft.), Average velocity =   1.882(Ft/s) 

 Flow width (from curb towards crown)=  16.365(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =      8.070(Ac.) 

 Runoff from this stream =      5.174(CFS) 

 Time of concentration =   22.41 min. 

 Rainfall intensity =     1.201(In/Hr) 

 Area averaged loss rate (Fm) =    0.4889(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.5000 

 Program is now starting with Main Stream No. 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        6.000 to Point/Station        7.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   312.000(Ft.) 

 Top (of initial area) elevation =  2994.000(Ft.) 

 Bottom (of initial area) elevation =    87.200(Ft.) 

 Difference in elevation =  2906.800(Ft.) 

 Slope =    9.31667  s(%)=     931.67 

 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    2.476 min. 

 Rainfall intensity =      5.616(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.822 

 Subarea runoff =      2.953(CFS) 

 Total initial stream area =        0.640(Ac.) 

 Pervious area fraction = 0.500 

 Initial area Fm value =    0.489(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 



 Process from Point/Station        7.000 to Point/Station        8.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =    87.200(Ft.) 

 End of street segment elevation =    85.700(Ft.) 

 Length of street segment  =   362.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.008 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [2] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.020 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      5.723(CFS) 

 Depth of flow =   0.353(Ft.), Average velocity =   1.645(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  12.916(Ft.) 

 Flow velocity =   1.64(Ft/s) 

 Travel time =    3.67 min.     TC =    6.14  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Rainfall intensity =      2.972(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.752 

 Subarea runoff =      5.429(CFS) for    3.110(Ac.) 

 Total runoff =      8.382(CFS)  

 Effective area this stream =        3.75(Ac.) 

 Total Study Area (Main Stream No. 2) =       11.82(Ac.) 

 Area averaged Fm value =    0.489(In/Hr) 

 Street flow at end of street =      8.382(CFS) 

 Half street flow at end of street =      4.191(CFS) 

 Depth of flow =   0.395(Ft.), Average velocity =   1.806(Ft/s) 

 Flow width (from curb towards crown)=  14.999(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        8.000 to Point/Station        9.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =    85.700(Ft.) 

 End of street segment elevation =    84.100(Ft.) 

 Length of street segment  =   311.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.008 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.020 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      8.686(CFS) 

 Depth of flow =   0.476(Ft.), Average velocity =   2.345(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  19.062(Ft.) 



 Flow velocity =   2.34(Ft/s) 

 Travel time =    2.21 min.     TC =    8.35  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Rainfall intensity =      2.397(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.716 

 Subarea runoff =      0.514(CFS) for    1.430(Ac.) 

 Total runoff =      8.896(CFS)  

 Effective area this stream =        5.18(Ac.) 

 Total Study Area (Main Stream No. 2) =       13.25(Ac.) 

 Area averaged Fm value =    0.489(In/Hr) 

 Street flow at end of street =      8.896(CFS) 

 Half street flow at end of street =      8.896(CFS) 

 Depth of flow =   0.480(Ft.), Average velocity =   2.358(Ft/s) 

 Flow width (from curb towards crown)=  19.237(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        8.000 to Point/Station        9.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 2 in normal stream number 1 

 Stream flow area =      5.180(Ac.) 

 Runoff from this stream =      8.896(CFS) 

 Time of concentration =    8.35 min. 

 Rainfall intensity =     2.397(In/Hr) 

 Area averaged loss rate (Fm) =    0.4889(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.5000 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       10.000 to Point/Station       11.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   265.000(Ft.) 

 Top (of initial area) elevation =    92.200(Ft.) 

 Bottom (of initial area) elevation =    85.500(Ft.) 

 Difference in elevation =     6.700(Ft.) 

 Slope =    0.02528  s(%)=       2.53 

 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    7.563 min. 

 Rainfall intensity =      2.570(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.729 

 Subarea runoff =      0.899(CFS) 

 Total initial stream area =        0.480(Ac.) 

 Pervious area fraction = 0.500 

 Initial area Fm value =    0.489(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       11.000 to Point/Station       12.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =    85.500(Ft.) 

 End of street segment elevation =    84.100(Ft.) 

 Length of street segment  =   320.000(Ft.) 



 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.008 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.020 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      1.531(CFS) 

 Depth of flow =   0.294(Ft.), Average velocity =   1.444(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =   9.943(Ft.) 

 Flow velocity =   1.44(Ft/s) 

 Travel time =    3.69 min.     TC =   11.26  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.489(In/Hr) 

 Rainfall intensity =      1.946(In/Hr) for a    10.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.674 

 Subarea runoff =      1.199(CFS) for    1.120(Ac.) 

 Total runoff =      2.098(CFS)  

 Effective area this stream =        1.60(Ac.) 

 Total Study Area (Main Stream No. 2) =       14.85(Ac.) 

 Area averaged Fm value =    0.489(In/Hr) 

 Street flow at end of street =      2.098(CFS) 

 Half street flow at end of street =      2.098(CFS) 

 Depth of flow =   0.321(Ft.), Average velocity =   1.558(Ft/s) 

 Flow width (from curb towards crown)=  11.294(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       11.000 to Point/Station       12.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 2 in normal stream number 2 

 Stream flow area =      1.600(Ac.) 

 Runoff from this stream =      2.098(CFS) 

 Time of concentration =   11.26 min. 

 Rainfall intensity =     1.946(In/Hr) 

 Area averaged loss rate (Fm) =    0.4889(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.5000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1      8.90     5.180      8.35    0.489      2.397 

 2      2.10     1.600     11.26    0.489      1.946 

 Qmax(1) = 

     1.000 *    1.000 *     8.896) + 

     1.310 *    0.742 *     2.098) + =      10.935 

 Qmax(2) = 

     0.763 *    1.000 *     8.896) + 

     1.000 *    1.000 *     2.098) + =       8.889 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

        8.896       2.098 

 Maximum flow rates at confluence using above data: 



        10.935        8.889 

 Area of streams before confluence: 

         5.180        1.600 

 Effective area values after confluence: 

         6.368        6.780 

 Results of confluence: 

 Total flow rate =     10.935(CFS) 

 Time of concentration =     8.355 min. 

 Effective stream area after confluence =      6.368(Ac.) 

 Study area average Pervious fraction(Ap) =  0.500 

 Study area average soil loss rate(Fm) =    0.489(In/Hr) 

 Study area total (this main stream) =       6.78(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       12.000 to Point/Station       13.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =    84.100(Ft.) 

 Downstream point/station elevation =    83.700(Ft.) 

 Pipe length  =    40.00(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =    10.935(CFS) 

 Nearest computed pipe diameter  =     21.00(In.) 

 Calculated individual pipe flow  =    10.935(CFS) 

 Normal flow depth in pipe =   14.16(In.) 

 Flow top width inside pipe =   19.69(In.) 

 Critical Depth =   14.78(In.) 

 Pipe flow velocity =      6.34(Ft/s) 

 Travel time through pipe =    0.11 min. 

 Time of concentration (TC) =     8.46 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       83.700 to Point/Station       83.500 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 2 

 Stream flow area =      6.368(Ac.) 

 Runoff from this stream =     10.935(CFS) 

 Time of concentration =    8.46 min. 

 Rainfall intensity =     2.376(In/Hr) 

 Area averaged loss rate (Fm) =    0.4889(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.5000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1      5.17     8.070     22.41    0.489      1.201 

 2     10.94     6.368      8.46    0.489      2.376 

 Qmax(1) = 

     1.000 *    1.000 *     5.174) + 

     0.377 *    1.000 *    10.935) + =       9.302 

 Qmax(2) = 

     2.649 *    0.377 *     5.174) + 

     1.000 *    1.000 *    10.935) + =      16.109 

 

 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 

        6.174      11.935 

 Maximum flow rates at confluence using above data: 

         9.302       16.109 

 Area of streams before confluence: 

         8.070        6.368 

 Effective area values after confluence: 

        14.438        9.413 

 

 

 Results of confluence: 



 Total flow rate =     16.109(CFS) 

 Time of concentration =     8.460 min. 

 Effective stream area after confluence  =      9.413(Ac.) 

 Study area average Pervious fraction(Ap) =  0.500 

 Study area average soil loss rate(Fm) =    0.489(In/Hr) 

 Study area total =      14.44(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       13.000 to Point/Station       14.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =    83.700(Ft.) 

 Downstream point/station elevation =    83.500(Ft.) 

 Pipe length  =    20.00(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =    16.109(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    16.109(CFS) 

 Normal flow depth in pipe =   16.57(In.) 

 Flow top width inside pipe =   22.19(In.) 

 Critical Depth =   17.36(In.) 

 Pipe flow velocity =      6.97(Ft/s) 

 Travel time through pipe =    0.05 min. 

 Time of concentration (TC) =     8.51 min. 

 End of computations, Total Study Area =           14.85 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 Note: These figures do not consider reduced effective area  

 effects caused by confluences in the rational equation.  

 

 Area averaged pervious area fraction(Ap) = 0.500  

 Area averaged SCS curve number =  32.0 
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  *********   Hydrology Study Control Information ********** 

 

 ------------------------------------------------------------------------ 

 Rational hydrology study storm event year is   100.0 

 Computed rainfall intensity: 

 Storm year =   100.00   1 hour rainfall =     1.030 (In.) 

 Slope used for rainfall intensity curve b =  0.7000 

 Soil antecedent moisture condition (AMC) = 3 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        0.000 to Point/Station        1.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Adjusted SCS curve number for AMC 3 = 52.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.393(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   289.000(Ft.) 

 Top (of initial area) elevation =  2994.330(Ft.) 

 Bottom (of initial area) elevation =  2990.170(Ft.) 

 Difference in elevation =     4.160(Ft.) 

 Slope =    0.01439  s(%)=       1.44 

 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    8.763 min. 

 Rainfall intensity =      3.960(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.811 

 Subarea runoff =      1.830(CFS) 

 Total initial stream area =        0.570(Ac.) 

 Pervious area fraction = 0.500 

 Initial area Fm value =    0.393(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        2.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2990.170(Ft.) 

 End of street segment elevation =  2987.900(Ft.) 

 Length of street segment  =   494.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  30.000(Ft.) 

 Distance from crown to crossfall grade break  =  28.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  



 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.025 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      3.692(CFS) 

 Depth of flow =   0.375(Ft.), Average velocity =   1.820(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  13.990(Ft.) 

 Flow velocity =   1.82(Ft/s) 

 Travel time =    4.52 min.     TC =   13.29  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Adjusted SCS curve number for AMC 3 = 52.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.393(In/Hr) 

 Rainfall intensity =      2.959(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.781 

 Subarea runoff =      3.644(CFS) for    1.800(Ac.) 

 Total runoff =      5.474(CFS)  

 Effective area this stream =        2.37(Ac.) 

 Total Study Area (Main Stream No. 1) =        2.37(Ac.) 

 Area averaged Fm value =    0.393(In/Hr) 

 Street flow at end of street =      5.474(CFS) 

 Half street flow at end of street =      5.474(CFS) 

 Depth of flow =   0.421(Ft.), Average velocity =   2.005(Ft/s) 

 Flow width (from curb towards crown)=  16.307(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        2.000 to Point/Station        3.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2987.900(Ft.) 

 End of street segment elevation =  2986.400(Ft.) 

 Length of street segment  =   372.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.025 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      7.358(CFS) 

 Depth of flow =   0.470(Ft.), Average velocity =   2.053(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  18.742(Ft.) 

 Flow velocity =   2.05(Ft/s) 

 Travel time =    3.02 min.     TC =   16.31  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Adjusted SCS curve number for AMC 3 = 52.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.393(In/Hr) 



 Rainfall intensity =      2.564(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.762 

 Subarea runoff =      3.710(CFS) for    2.330(Ac.) 

 Total runoff =      9.185(CFS)  

 Effective area this stream =        4.70(Ac.) 

 Total Study Area (Main Stream No. 1) =        4.70(Ac.) 

 Area averaged Fm value =    0.393(In/Hr) 

 Street flow at end of street =      9.185(CFS) 

 Half street flow at end of street =      9.185(CFS) 

 Depth of flow =   0.502(Ft.), Average velocity =   2.186(Ft/s) 

 Note:  depth of flow exceeds top of street crown. 

 Flow width (from curb towards crown)=  20.000(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        3.000 to Point/Station        4.000 

 **** IMPROVED CHANNEL TRAVEL TIME **** 

 ______________________________________________________________________ 

 Upstream point elevation =  2986.400(Ft.) 

 Downstream point elevation =  2985.700(Ft.) 

 Channel length thru subarea  =   183.000(Ft.) 

 Channel base width =    4.000(Ft.) 

 Slope or 'Z' of left channel bank =   0.000 

 Slope or 'Z' of right channel bank =   0.000 

 Estimated mean flow rate at midpoint of channel =     10.438(CFS) 

 Manning's 'N'    = 0.015 

 Maximum depth of channel  =    1.000(Ft.) 

 Flow(q) thru subarea =     10.438(CFS) 

 Depth of flow =   0.673(Ft.), Average velocity =   3.878(Ft/s) 

 Channel flow top width =    4.000(Ft.) 

 Flow Velocity =    3.88(Ft/s) 

 Travel time  =    0.79 min. 

 Time of concentration =   17.09 min. 

 Critical depth =      0.594(Ft.) 

  Adding area flow to channel 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Adjusted SCS curve number for AMC 3 = 52.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.393(In/Hr) 

 Rainfall intensity =      2.481(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.758 

 Subarea runoff =      2.448(CFS) for    1.490(Ac.) 

 Total runoff =     11.633(CFS)  

 Effective area this stream =        6.19(Ac.) 

 Total Study Area (Main Stream No. 1) =        6.19(Ac.) 

 Area averaged Fm value =    0.393(In/Hr) 

 Depth of flow =   0.724(Ft.), Average velocity =   4.019(Ft/s) 

 Critical depth =      0.641(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2985.700(Ft.) 

 End of street segment elevation =  2984.100(Ft.) 

 Length of street segment  =   397.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.025 



 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =     12.558(CFS) 

 Depth of flow =   0.545(Ft.), Average velocity =   2.475(Ft/s) 

 Note:  depth of flow exceeds top of street crown. 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  20.000(Ft.) 

 Flow velocity =   2.47(Ft/s) 

 Travel time =    2.67 min.     TC =   19.77  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Adjusted SCS curve number for AMC 3 = 52.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.393(In/Hr) 

 Rainfall intensity =      2.241(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.742 

 Subarea runoff =      1.790(CFS) for    1.880(Ac.) 

 Total runoff =     13.424(CFS)  

 Effective area this stream =        8.07(Ac.) 

 Total Study Area (Main Stream No. 1) =        8.07(Ac.) 

 Area averaged Fm value =    0.393(In/Hr) 

 Street flow at end of street =     13.424(CFS) 

 Half street flow at end of street =     13.424(CFS) 

 Depth of flow =   0.556(Ft.), Average velocity =   2.541(Ft/s) 

 Note:  depth of flow exceeds top of street crown. 

 Flow width (from curb towards crown)=  20.000(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        4.000 to Point/Station        5.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 1 

 Stream flow area =      8.070(Ac.) 

 Runoff from this stream =     13.424(CFS) 

 Time of concentration =   19.77 min. 

 Rainfall intensity =     2.241(In/Hr) 

 Area averaged loss rate (Fm) =    0.3926(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.5000 

 Program is now starting with Main Stream No. 2 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        6.000 to Point/Station        7.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Adjusted SCS curve number for AMC 3 = 52.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.393(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   312.000(Ft.) 

 Top (of initial area) elevation =  2994.000(Ft.) 

 Bottom (of initial area) elevation =  2987.200(Ft.) 

 Difference in elevation =     6.800(Ft.) 

 Slope =    0.02179  s(%)=       2.18 

 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    8.316 min. 



 Rainfall intensity =      4.108(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area (Q=KCIA) is C = 0.814 

 Subarea runoff =      2.140(CFS) 

 Total initial stream area =        0.640(Ac.) 

 Pervious area fraction = 0.500 

 Initial area Fm value =    0.393(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        7.000 to Point/Station        8.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2987.200(Ft.) 

 End of street segment elevation =  2985.700(Ft.) 

 Length of street segment  =   362.000(Ft.) 

 Height of curb above gutter flowline  =    6.0(In.) 

 Width of half street (curb to crown)  =  22.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.000(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [2] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.025 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      5.839(CFS) 

 Depth of flow =   0.355(Ft.), Average velocity =   1.653(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  13.018(Ft.) 

 Flow velocity =   1.65(Ft/s) 

 Travel time =    3.65 min.     TC =   11.97  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Adjusted SCS curve number for AMC 3 = 52.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.393(In/Hr) 

 Rainfall intensity =      3.184(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.789 

 Subarea runoff =      7.281(CFS) for    3.110(Ac.) 

 Total runoff =      9.421(CFS)  

 Effective area this stream =        3.75(Ac.) 

 Total Study Area (Main Stream No. 2) =       11.82(Ac.) 

 Area averaged Fm value =    0.393(In/Hr) 

 Street flow at end of street =      9.421(CFS) 

 Half street flow at end of street =      4.710(CFS) 

 Depth of flow =   0.409(Ft.), Average velocity =   1.858(Ft/s) 

 Flow width (from curb towards crown)=  15.695(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        8.000 to Point/Station        9.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2985.700(Ft.) 

 End of street segment elevation =  2984.100(Ft.) 

 Length of street segment  =   311.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 



 Slope from curb to property line (v/hz) =   0.025 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =     10.453(CFS) 

 Depth of flow =   0.502(Ft.), Average velocity =   2.477(Ft/s) 

 Note:  depth of flow exceeds top of street crown. 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  20.000(Ft.) 

 Flow velocity =   2.48(Ft/s) 

 Travel time =    2.09 min.     TC =   14.06  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 1.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 32.00 

 Adjusted SCS curve number for AMC 3 = 52.00 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.393(In/Hr) 

 Rainfall intensity =      2.844(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.776 

 Subarea runoff =      2.009(CFS) for    1.430(Ac.) 

 Total runoff =     11.430(CFS)  

 Effective area this stream =        5.18(Ac.) 

 Total Study Area (Main Stream No. 2) =       13.25(Ac.) 

 Area averaged Fm value =    0.393(In/Hr) 

 Street flow at end of street =     11.430(CFS) 

 Half street flow at end of street =     11.430(CFS) 

 Depth of flow =   0.514(Ft.), Average velocity =   2.566(Ft/s) 

 Note:  depth of flow exceeds top of street crown. 

 Flow width (from curb towards crown)=  20.000(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        8.000 to Point/Station        9.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 2 in normal stream number 1 

 Stream flow area =      5.180(Ac.) 

 Runoff from this stream =     11.430(CFS) 

 Time of concentration =   14.06 min. 

 Rainfall intensity =     2.844(In/Hr) 

 Area averaged loss rate (Fm) =    0.3926(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.5000 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       10.000 to Point/Station       11.000 

 **** INITIAL AREA EVALUATION **** 

 ______________________________________________________________________ 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 0.000 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 1.000 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 69.00 

 Adjusted SCS curve number for AMC 3 = 86.20 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.131(In/Hr) 

 Initial subarea data: 

 Initial area flow distance =   265.000(Ft.) 

 Top (of initial area) elevation =  2992.200(Ft.) 

 Bottom (of initial area) elevation =  2985.500(Ft.) 

 Difference in elevation =     6.700(Ft.) 

 Slope =    0.02528  s(%)=       2.53 

 TC = k(0.389)*[(length^3)/(elevation change)]^0.2 

 Initial area time of concentration =    7.563 min. 

 Rainfall intensity =      4.390(In/Hr) for a   100.0 year storm 



 Effective runoff coefficient used for area (Q=KCIA) is C = 0.873 

 Subarea runoff =      1.840(CFS) 

 Total initial stream area =        0.480(Ac.) 

 Pervious area fraction = 0.500 

 Initial area Fm value =    0.131(In/Hr) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       11.000 to Point/Station       12.000 

 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION **** 

 ______________________________________________________________________ 

 Top of street segment elevation =  2985.500(Ft.) 

 End of street segment elevation =  2984.100(Ft.) 

 Length of street segment  =   320.000(Ft.) 

 Height of curb above gutter flowline  =    8.0(In.) 

 Width of half street (curb to crown)  =  20.000(Ft.) 

 Distance from crown to crossfall grade break  =  18.500(Ft.) 

 Slope from gutter to grade break (v/hz) =   0.020 

 Slope from grade break to crown (v/hz)  =   0.020 

 Street flow is on [1] side(s) of the street  

 Distance from curb to property line  =  10.000(Ft.) 

 Slope from curb to property line (v/hz) =   0.025 

 Gutter width =   1.500(Ft.) 

 Gutter hike from flowline =  1.500(In.) 

  Manning's N in gutter =  0.0150 

  Manning's N from gutter to grade break =  0.0150 

  Manning's N from grade break to crown =  0.0150 

 Estimated mean flow rate at midpoint of street =      3.340(CFS) 

 Depth of flow =   0.367(Ft.), Average velocity =   1.744(Ft/s) 

 Streetflow hydraulics at midpoint of street travel: 

 Halfstreet flow width =  13.580(Ft.) 

 Flow velocity =   1.74(Ft/s) 

 Travel time =    3.06 min.     TC =   10.62  min. 

  Adding area flow to street 

 RESIDENTIAL(5 - 7 dwl/acre)                  

 Decimal fraction soil group A = 0.200 

 Decimal fraction soil group B = 0.000 

 Decimal fraction soil group C = 0.800 

 Decimal fraction soil group D = 0.000 

 SCS curve number for soil(AMC 2)  = 61.60 

 Adjusted SCS curve number for AMC 3 = 80.28 

 Pervious ratio(Ap) = 0.5000     Max loss rate(Fm)=     0.183(In/Hr) 

 Rainfall intensity =      3.461(In/Hr) for a   100.0 year storm 

 Effective runoff coefficient used for area,(total area with modified 

 rational method)(Q=KCIA) is C = 0.857 

 Subarea runoff =      2.904(CFS) for    1.120(Ac.) 

 Total runoff =      4.744(CFS)  

 Effective area this stream =        1.60(Ac.) 

 Total Study Area (Main Stream No. 2) =       14.85(Ac.) 

 Area averaged Fm value =    0.167(In/Hr) 

 Street flow at end of street =      4.744(CFS) 

 Half street flow at end of street =      4.744(CFS) 

 Depth of flow =   0.406(Ft.), Average velocity =   1.900(Ft/s) 

 Flow width (from curb towards crown)=  15.573(Ft.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       11.000 to Point/Station       12.000 

 **** CONFLUENCE OF MINOR STREAMS **** 

 ______________________________________________________________________ 

 Along Main Stream number: 2 in normal stream number 2 

 Stream flow area =      1.600(Ac.) 

 Runoff from this stream =      4.744(CFS) 

 Time of concentration =   10.62 min. 

 Rainfall intensity =     3.461(In/Hr) 

 Area averaged loss rate (Fm) =    0.1670(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.5000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 



 

 

 1     11.43     5.180     14.06    0.393      2.844 

 2      4.74     1.600     10.62    0.167      3.461 

 Qmax(1) = 

     1.000 *    1.000 *    11.430) + 

     0.813 *    1.000 *     4.744) + =      15.285 

 Qmax(2) = 

     1.252 *    0.755 *    11.430) + 

     1.000 *    1.000 *     4.744) + =      15.551 

 

 Total of 2 streams to confluence: 

 Flow rates before confluence point: 

       11.430       4.744 

 Maximum flow rates at confluence using above data: 

        15.285       15.551 

 Area of streams before confluence: 

         5.180        1.600 

 Effective area values after confluence: 

         6.780        5.513 

 Results of confluence: 

 Total flow rate =     15.551(CFS) 

 Time of concentration =    10.622 min. 

 Effective stream area after confluence =      5.513(Ac.) 

 Study area average Pervious fraction(Ap) =  0.500 

 Study area average soil loss rate(Fm) =    0.339(In/Hr) 

 Study area total (this main stream) =       6.78(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       12.000 to Point/Station       13.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  2984.100(Ft.) 

 Downstream point/station elevation =  2983.700(Ft.) 

 Pipe length  =    40.00(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =    15.551(CFS) 

 Nearest computed pipe diameter  =     24.00(In.) 

 Calculated individual pipe flow  =    15.551(CFS) 

 Normal flow depth in pipe =   16.15(In.) 

 Flow top width inside pipe =   22.52(In.) 

 Critical Depth =   17.06(In.) 

 Pipe flow velocity =      6.92(Ft/s) 

 Travel time through pipe =    0.10 min. 

 Time of concentration (TC) =    10.72 min. 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       12.000 to Point/Station       13.000 

 **** CONFLUENCE OF MAIN STREAMS **** 

 ______________________________________________________________________ 

 The following data inside Main Stream is listed: 

 In Main Stream number: 2 

 Stream flow area =      5.513(Ac.) 

 Runoff from this stream =     15.551(CFS) 

 Time of concentration =   10.72 min. 

 Rainfall intensity =     3.439(In/Hr) 

 Area averaged loss rate (Fm) =    0.3393(In/Hr) 

 Area averaged Pervious ratio (Ap) = 0.5000 

 Summary of stream data: 

 

 Stream Flow rate    Area    TC     Fm       Rainfall Intensity 

  No.    (CFS)   (Ac.)       (min) (In/Hr)     (In/Hr) 

 

 

 1     13.42     8.070     19.77    0.393      2.241 

 2     15.55     5.513     10.72    0.339      3.439 

 Qmax(1) = 

     1.000 *    1.000 *    13.424) + 

     0.613 *    1.000 *    15.551) + =      22.962 

 Qmax(2) = 



     1.648 *    0.542 *    13.424) + 

     1.000 *    1.000 *    15.551) + =      27.550 

 

 Total of 2 main streams to confluence: 

 Flow rates before confluence point: 

       14.424      16.551 

 Maximum flow rates at confluence using above data: 

        22.962       27.550 

 Area of streams before confluence: 

         8.070        5.513 

 Effective area values after confluence: 

        13.583        9.889 

 

 

 Results of confluence: 

 Total flow rate =     27.550(CFS) 

 Time of concentration =    10.718 min. 

 Effective stream area after confluence  =      9.889(Ac.) 

 Study area average Pervious fraction(Ap) =  0.500 

 Study area average soil loss rate(Fm) =    0.371(In/Hr) 

 Study area total =      13.58(Ac.) 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station       13.000 to Point/Station       14.000 

 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 

 ______________________________________________________________________ 

 Upstream point/station elevation =  2983.700(Ft.) 

 Downstream point/station elevation =  2983.500(Ft.) 

 Pipe length  =    20.00(Ft.)   Manning's N = 0.015 

 No. of pipes = 1  Required pipe flow  =    27.550(CFS) 

 Nearest computed pipe diameter  =     30.00(In.) 

 Calculated individual pipe flow  =    27.550(CFS) 

 Normal flow depth in pipe =   19.83(In.) 

 Flow top width inside pipe =   28.40(In.) 

 Critical Depth =   21.47(In.) 

 Pipe flow velocity =      8.00(Ft/s) 

 Travel time through pipe =    0.04 min. 

 Time of concentration (TC) =    10.76 min. 

 End of computations, Total Study Area =           14.85 (Ac.) 

 The following figures may  

 be used for a unit hydrograph study of the same area.  

 Note: These figures do not consider reduced effective area  

 effects caused by confluences in the rational equation.  

 

 Area averaged pervious area fraction(Ap) = 0.500  

 Area averaged SCS curve number =  35.4 
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------------------------------------------------------------------------ 

 

San Bernardino County Synthetic Unit Hydrology Method 

Manual date - August 1986 

 

 

Program License Serial Number 6434 

 

--------------------------------------------------------------------- 

100 Year Storm 
Project 210046 Developed 

AMC III 
 

-------------------------------------------------------------------- 

 

Storm Event Year = 100 

 

Antecedent Moisture Condition = 3 

 

English (in-lb) Input Units Used 

 

English Rainfall Data (Inches) Input Values Used 

 

English Units used in output format 

 

 

Area averaged rainfall intensity isohyetal data: 

Sub-Area        Duration        Isohyetal 

(Ac.)            (hours)         (In) 

Rainfall data for year 100 

14.85            1           1.03 

-------------------------------------------------------------------- 

Rainfall data for year 100 

14.85            6           2.10 

-------------------------------------------------------------------- 

Rainfall data for year 100 

14.85           24           3.97 

-------------------------------------------------------------------- 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

******** Area-averaged max loss rate, Fm ******** 

 

 

SCS curve  SCS curve     Area     Area     Fp(Fig C6)    Ap      Fm 

No.(AMCII) NO.(AMC 3)    (Ac.)    Fraction     (In/Hr)  (dec.)   (In/Hr) 

32.0      52.0         14.85      1.000     0.785    0.500    0.393 

 

Area-averaged adjusted loss rate Fm (In/Hr) =  0.393 

 

********* Area-Averaged low loss rate fraction, Yb ********** 

 

Area       Area          SCS CN    SCS CN      S     Pervious 

(Ac.)      Fract         (AMC2)    (AMC3)           Yield Fr 

7.42   0.500         32.0      52.0       9.23     0.100 

7.42   0.500         98.0      98.0       0.20     0.941 

 

Area-averaged catchment yield fraction, Y =  0.520 

Area-averaged low loss fraction, Yb =  0.480 

User entry of time of concentration  =   0.303 (hours) 

 



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Watershed area =      14.85(Ac.) 

 Catchment Lag time =   0.242 hours 

 Unit interval =   5.000 minutes 

 Unit interval percentage of lag time = 34.4011 

 Hydrograph baseflow =     0.00(CFS) 

 Average maximum watershed loss rate(Fm) =  0.393(In/Hr) 

 Average low loss rate fraction (Yb) = 0.480 (decimal) 

 DESERT S-Graph Selected 

 Computed peak 5-minute rainfall =  0.489(In) 

 Computed peak 30-minute rainfall =  0.837(In) 

 Specified peak 1-hour rainfall =  1.030(In) 

 Computed peak 3-hour rainfall =  1.594(In) 

 Specified peak 6-hour rainfall =  2.100(In) 

 Specified peak 24-hour rainfall =  3.970(In) 

 

 

 Rainfall depth area reduction factors: 

 Using a total area of      14.85(Ac.) (Ref: fig. E-4) 

 

 5-minute factor = 0.999     Adjusted rainfall =  0.488(In) 

 30-minute factor = 0.999    Adjusted rainfall =  0.836(In) 

 1-hour factor = 0.999       Adjusted rainfall =  1.029(In) 

 3-hour factor = 1.000       Adjusted rainfall =  1.594(In) 

 6-hour factor = 1.000       Adjusted rainfall =  2.100(In) 

 24-hour factor = 1.000      Adjusted rainfall =  3.970(In) 

 --------------------------------------------------------------------- 

 

    U n i t  H y d r o g r a p h  

 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Interval          'S' Graph          Unit Hydrograph 

 Number            Mean values             ((CFS)) 

 --------------------------------------------------------------------- 

   (K =       179.59 (CFS)) 

 

   1                2.174                   3.905 

   2               12.834                  19.145 

   3               39.833                  48.487 

   4               59.198                  34.779 

   5               69.547                  18.586 

   6               76.434                  12.369 

   7               81.329                   8.791 

   8               85.054                   6.690 

   9               88.066                   5.409 

  10               90.288                   3.990 

  11               92.133                   3.315 

  12               93.683                   2.783 

  13               94.920                   2.222 

  14               95.974                   1.892 

  15               96.839                   1.554 

  16               97.498                   1.183 

  17               97.976                   0.859 

  18               98.331                   0.637 

  19               98.737                   0.729 

  20               99.150                   0.741 

  21               99.521                   0.666 

  22               99.748                   0.408 

  23              100.000                   0.204 

 --------------------------------------------------------------------- 

 Peak Unit   Adjusted mass rainfall  Unit rainfall 

 Number              (In)                (In) 

   1              0.4884               0.4884 

   2              0.6013               0.1129 

   3              0.6791               0.0778 

   4              0.7403               0.0612 

   5              0.7915               0.0513 

   6              0.8360               0.0445 

   7              0.8756               0.0396 

   8              0.9114               0.0358 

   9              0.9442               0.0328 

  10              0.9745               0.0303 



  11              1.0028               0.0283 

  12              1.0293               0.0265 

  13              1.0626               0.0333 

  14              1.0944               0.0318 

  15              1.1249               0.0305 

  16              1.1542               0.0293 

  17              1.1824               0.0282 

  18              1.2096               0.0272 

  19              1.2359               0.0263 

  20              1.2614               0.0255 

  21              1.2862               0.0247 

  22              1.3102               0.0240 

  23              1.3336               0.0234 

  24              1.3564               0.0228 

  25              1.3786               0.0222 

  26              1.4003               0.0217 

  27              1.4215               0.0212 

  28              1.4423               0.0207 

  29              1.4625               0.0203 

  30              1.4824               0.0199 

  31              1.5019               0.0195 

  32              1.5210               0.0191 

  33              1.5398               0.0187 

  34              1.5582               0.0184 

  35              1.5762               0.0181 

  36              1.5940               0.0178 

 --------------------------------------------------------------------- 

 Unit              Unit            Unit              Effective 

 Period            Rainfall        Soil-Loss         Rainfall 

 (number)            (In)          (In)                 (In) 

 --------------------------------------------------------------------- 

   1              0.0178           0.0085              0.0093 

   2              0.0181           0.0087              0.0094 

   3              0.0187           0.0090              0.0098 

   4              0.0191           0.0092              0.0099 

   5              0.0199           0.0095              0.0103 

   6              0.0203           0.0097              0.0106 

   7              0.0212           0.0102              0.0110 

   8              0.0217           0.0104              0.0113 

   9              0.0228           0.0109              0.0119 

  10              0.0234           0.0112              0.0122 

  11              0.0247           0.0119              0.0129 

  12              0.0255           0.0122              0.0133 

  13              0.0272           0.0131              0.0142 

  14              0.0282           0.0135              0.0147 

  15              0.0305           0.0146              0.0159 

  16              0.0318           0.0153              0.0166 

  17              0.0265           0.0127              0.0138 

  18              0.0283           0.0136              0.0147 

  19              0.0328           0.0157              0.0171 

  20              0.0358           0.0172              0.0186 

  21              0.0445           0.0213              0.0232 

  22              0.0513           0.0246              0.0267 

  23              0.0778           0.0327              0.0451 

  24              0.1129           0.0327              0.0802 

  25              0.4884           0.0327              0.4557 

  26              0.0612           0.0294              0.0319 

  27              0.0396           0.0190              0.0206 

  28              0.0303           0.0145              0.0158 

  29              0.0333           0.0160              0.0173 

  30              0.0293           0.0140              0.0152 

  31              0.0263           0.0126              0.0137 

  32              0.0240           0.0115              0.0125 

  33              0.0222           0.0107              0.0116 

  34              0.0207           0.0099              0.0108 

  35              0.0195           0.0093              0.0101 

  36              0.0184           0.0088              0.0096 

 -------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Total soil rain loss =      0.54(In) 

 Total effective rainfall =      1.06(In) 



 Peak flow rate in flood hydrograph =     27.46(CFS) 

 --------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     3 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

 -------------------------------------------------------------------- 

             Hydrograph in   5   Minute intervals ((CFS)) 

 

 -------------------------------------------------------------------- 

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        7.5      15.0      22.5      30.0 

  ----------------------------------------------------------------------- 

    0+ 5       0.0002      0.04  Q         |         |         |         |  

    0+10       0.0017      0.21  Q         |         |         |         |  

    0+15       0.0063      0.67  Q         |         |         |         |  

    0+20       0.0132      1.00  VQ        |         |         |         |  

    0+25       0.0215      1.20  VQ        |         |         |         |  

    0+30       0.0308      1.35  VQ        |         |         |         |  

    0+35       0.0410      1.47  |Q        |         |         |         |  

    0+40       0.0518      1.58  |VQ       |         |         |         |  

    0+45       0.0634      1.68  |VQ       |         |         |         |  

    0+50       0.0756      1.77  | Q       |         |         |         |  

    0+55       0.0884      1.87  | Q       |         |         |         |  

    1+ 0       0.1019      1.96  | QV      |         |         |         |  

    1+ 5       0.1161      2.06  | QV      |         |         |         |  

    1+10       0.1310      2.16  | Q V     |         |         |         |  

    1+15       0.1467      2.28  |  QV     |         |         |         |  

    1+20       0.1632      2.40  |  Q V    |         |         |         |  

    1+25       0.1806      2.52  |  Q V    |         |         |         |  

    1+30       0.1985      2.59  |  Q  V   |         |         |         |  

    1+35       0.2161      2.57  |  Q  V   |         |         |         |  

    1+40       0.2342      2.62  |  Q   V  |         |         |         |  

    1+45       0.2535      2.80  |  Q   V  |         |         |         |  

    1+50       0.2747      3.08  |   Q   V |         |         |         |  

    1+55       0.2991      3.54  |   Q    V|         |         |         |  

    2+ 0       0.3295      4.43  |    Q    V         |         |         |  

    2+ 5       0.3826      7.71  |         QV        |         |         |  

    2+10       0.4910     15.74  |         |    V    Q         |         |  

    2+15       0.6802     27.46  |         |         V         |     Q   |  

    2+20       0.8227     20.70  |         |         |    V Q  |         |  

    2+25       0.9120     12.97  |         |      Q  |      V  |         |  

    2+30       0.9782      9.61  |         | Q       |        V|         |  

    2+35       1.0313      7.70  |         Q         |         |V        |  

    2+40       1.0758      6.47  |       Q |         |         | V       |  

    2+45       1.1143      5.59  |      Q  |         |         |   V     |  

    2+50       1.1468      4.72  |     Q   |         |         |    V    |  

    2+55       1.1757      4.19  |    Q    |         |         |     V   |  

    3+ 0       1.2015      3.75  |    Q    |         |         |     V   |  

    3+ 5       1.2242      3.30  |   Q     |         |         |      V  |  

    3+10       1.2436      2.82  |  Q      |         |         |       V |  

    3+15       1.2580      2.09  | Q       |         |         |       V |  

    3+20       1.2685      1.52  | Q       |         |         |       V |  

    3+25       1.2763      1.14  |Q        |         |         |        V|  

    3+30       1.2825      0.89  |Q        |         |         |        V|  

    3+35       1.2881      0.82  |Q        |         |         |        V|  

    3+40       1.2931      0.72  Q         |         |         |        V|  

    3+45       1.2972      0.60  Q         |         |         |        V|  

    3+50       1.3001      0.42  Q         |         |         |        V|  

    3+55       1.3019      0.27  Q         |         |         |        V|  

    4+ 0       1.3029      0.14  Q         |         |         |        V|  

    4+ 5       1.3036      0.11  Q         |         |         |        V|  

    4+10       1.3042      0.08  Q         |         |         |        V|  

    4+15       1.3046      0.06  Q         |         |         |        V|  

    4+20       1.3050      0.05  Q         |         |         |        V|  

    4+25       1.3052      0.04  Q         |         |         |        V|  

    4+30       1.3054      0.03  Q         |         |         |        V|  

    4+35       1.3056      0.02  Q         |         |         |        V|  

    4+40       1.3056      0.01  Q         |         |         |        V|  

    4+45       1.3057      0.01  Q         |         |         |        V|  

    4+50       1.3057      0.00  Q         |         |         |        V|  

----------------------------------------------------------------------- 

 


